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Current challenges for system designer
Complex mixed-domain analysis
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MEET THE SPECIFICATIONS ! a
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= How does the impairment of the subsystem affect the radiation pattern ¢
= |s my digital predistortion module powerful ¢

= |s my beamforming algorithm efficient ¢

=> Need of accurate behavioral models for RF subsystems compatible with system simulator
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Behavioral modelling of power amplifier
Non-linearity and memory effects

Thermal effects | 3 Transistors
Trapping effects ' (transit time)

Matching networks
(group Delay)
Band Filtering

Biasing Circuits
AGC Loops
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Long time constant memory (us to s, mins)

Short time constant memory (ns)

Short Term:
Linked to the In-band

Long Term:

Linked to the envelop Mutual Coupliﬂg

response (carrier)
High Frequency memory

modulation (baseband)
Low Frequency memory
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Behavioral modelling of power amplifier
Non-linearity and memory effects
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« Memoryless models are no longer accurate enough to
represent PAS
« Qutput signal depends of input at the same time and
previous samples in the certain duration of memory
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Behavioral modelling of power amplifier
Two Path Memory Non-Linear Integral Model (TPM)

CW Gain
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Measurement setup for model kernel exiraction
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New methodology exiraction
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New methodology exiraction

X,
CW Gain
< Go(

~

X, N HPA

Left Gain

T Right Gain

0f?

3-fone stimulus

0

Q) =

a0 procedure

OuT

« Require an accurate de-embedding
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Application example

CW Gain (dB)

GaAs INnGaP HBT Microwave Amplifier ; Output Power: 9 dBm at 3 GHz at P1dB
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« ST memory model => AM-AM + AM-PM on 200 MHz bandwidth
e TPM model => AM-AM + AM-PM + 3-fone characterizations
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Application example

Pulse envelope (dBm)

Comparison between measurements and simulations
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« Pulse signal - period = 100us, duty cycle = 50%
« Waveform - 256 QAM - Power = [-20dBm ; -8dBm], data rate = 42 MS/s, roll-off = 0.35
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Extraction

VNA

B R2]

L

Bl

<__________
>
H
—
—

| we {3

= ) Coupler

0 RF J .« Regular VNA

13

B2

T

A2

f

]

L

)

Coupler
50 ohms

load

« AM-AM and AM-PM measurements for several carrier

frequencies

=> ST memory model dedicated to linear circuits, mixer...

This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole or in part, or disclosed to a third party

without the prior written consent of AMCAD engineering - © Amcad 2018 .

;

<

:o'<l

AMCAD Engineering

Advanced Modeling for Computer-Aided Design



Application example

Down-converter Front-end 3 GHz to 1.28 GHz
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3GHz

Waveform - 256 QAM
Power = [-26dBm ; -17,3dBm],
data rate = 42 MS/s, roll-off = 0.35
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Perspectives

SYSTEM DESIGN
Key competitive
advantage for both

 Datasheet &

* Look-up table - = Protected IP

» Circuit design = = Wide domain of validity
=>Sensitive P, A Behavioral = Model extraction from circuit
convergence 15U, / model simulation or measurement

complex co-simulation 7 : ;
=  Fast simulation

= [ntegration in system simulator
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Conclusion

Complex analysis and optimization of system design in a mixed-domain:
« Large signal bandwidth and increasing number of circuits
« Memoryless model are not accurate enough
« Co-simulation between circuit and system level are not effective

Proposed technique:
« Behavioral models that take info account memory effects (short
and long term)
« Wideband Test Bench and a comprehensive methodology to
extract accurate model
« Standard RF hardware are used for extraction

« Key competitive advantage for both system and circuit designer
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Thank you for listening!

Visit us in booth #328 for a Demo
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